INTRODUCTION
Over the past two decades, tremendous achievements have been made in laparoscopic surgery including laparoscopic liver resection. Some skilled surgeons with extensive experience both in hepatic and laparoscopic surgery have demonstrated the feasibility and safety of laparoscopic liver resection in selected patients. However, laparoscopic liver resection for malignant tumors has not gained wide spread use due to the long learning curve with technical difficulty and its oncologic safety. Nevertheless some experts have reported the usefulness of laparoscopic liver resection even in liver malignancy, which is a minimally invasive technique [1] [2] [3] [4] .
The purpose of the present study was to analyze the feasibility, safety, and outcome of 61 patients who underwent laparoscopic resection for liver malignancies in Yeung- 
Surgical technique
All procedures were performed under general endotracheal anesthesia after obtaining informed consent. All A flexible laparoscopic ultrasound probe was used to localize the tumor and determine the transection line before parenchymal dissection. One to 2 cm depth of liver parenchyma was transected using a Harmonic Scalpel (Ethicon Endo-Surgery Inc., Cincinnati, OH, USA). An ultrasonic dissector (CUSA Excel; Integra Lifesciences Co., Plainsboro, NJ, USA) was used to dissect deep portions of the liver to skeletonize the portal and hepatic vein [5] [6] [7] . An endoclip was used to control larger structures. We did not apply the Pringle maneuver to control blood flow to the liver. The specimen was extracted using a vinyl bag. An argon beam coagulator was used on the cut liver surface to control bleeding with ventilation due to the risk of air embolism. Finally, fibrin glue was applied to the cut surface.
Statistical analysis
Variables analyzed included operation time, surgical margin, blood transfusion, conversion rate to laparotomy, postoperative hospital stay, postoperative complication, operation related death, mean follow-up period, overall survival and disease free survival. Overall and disease free survival rates were calculated using the Kaplan-Meier method. Survival curves were created using the Graph pad prism. Numeric variables were expressed as mean ± standard deviation (SD).
RESULTS
Patient characteristics are summarized in Metastasis from colorectal cancer or breast cancer. Table 3 . Surgical outcomes of the laparoscopic resection for liver malignancy Table 2 .
The mean operating time was 209.7 ± 108.9 (mean ± SD) minutes and mean resection margin was 1.3 ± 1.2 cm.
Blood transfusion was needed in 11 patients (18%). There Table 3 . Three ICC were diagnosed after operation. In one case, the initial diagnosis The mean follow-up period of HCC was 18.9 ± 11.7 months and that of metastasis was 16.6 ± 7.5 months. The three-year overall survival rates were 87% in HCC and 95% in metastasis (Fig. 2) , and the three-year disease free survival rates were 57% in HCC and 90% in metastasis Fig. 3 . Three-year disease free survival rates were 57% in hepatocellular carcinoma (HCC) and 90% in metastatic tumors.
( Fig. 3) . The three-year overall and disease free survival rate of metastasis are better than those of HCC (P ＜ 0.05).
DISCUSSION
The widespread success of laparoscopic surgery in many surgical fields has also extended to liver surgery. we could do an anatomical liver resection, if the tumor is located in the left lobe of the liver (segment II to IV).
Otherwise (segment V to VIII), we would attempt to resect it with an adequate resection margin of more than 1 cm, which is difficult because of the loss of tactile sensation. To achieve the 1 cm free surgical margin, we used laparoscopic ultrasonography.
Regarding air embolism, we fortunately have had no complications related to air embolism. To prevent air embolism, we do not try to lower the central venous pressure to 68% [14] [15] [16] . And recent case-matched analysis between laparoscopic and open liver resection in Korea also revealed no survival difference in HCC [17] . Choti et al. [18] and Abdalla et al. [19] also reported that survival rates after laparoscopic liver resection for colorectal liver metastasis were similar to those for the open surgery.
In our series of laparoscopically resected HCC, the overall 3-year survival rate was 87%.
For patients with open resected colorectal liver metastasis, the overall 1-and 2-year survival rates were 89 to 93% and 62 to 73% [20] . In our series of laparoscopically resected colorectal liver metastasis, the overall 3-year survival rate was 95%. The complication rate was relatively higher and overall survival rate was lower in HCC than in colorectal metastasis (P ＜ 0.05). It seems to be related to the poor preoperative liver function and natural course of HCC after surgery. R15 ICC has no statistical significance because the case of ICC was too small. In this short-term study, no significant differences between open and laparoscopic surgery in liver malignancies were observed, which indicates that the laparoscopic approach is oncologically safe. Regarding cholangiocellular carcinoma, it seems not to be a good indication for laparoscopy except small size and mass forming type tumors. In this study, only three cases of postoperatively diagnosed cholangiocellular carcinoma were included. One patient who had a small size and mass forming type tumor is 27 months disease free.
Although laparoscopic liver resection is known to need more learning curve than laparoscopic surgery for the other organs, there are no reports about the learning curve according to the proficiency [21] . Our institution is not a big center, main purposes of this review were to encourage ourselves for laparoscopic liver resection for malignancy and find rationale to go further in our institution.
Fortunately we have a good result and we want to encourage the same volume center to start laparoscopic liver resection for malignancy. Our annual cases of laparoscopic liver resection for benign and malignancy are listed in Fig. 4.
In conclusion, even though laparoscopic liver resection requires a learning curve and only a limited number of patients were included in this study, laparoscopic liver resection is a feasible approach with reasonable surgical outcome even in patients who had malignant liver tumor especially in HCC and liver metastasis from colorectal cancer. Based on the findings of this study, laparoscopic resection warrants further study for the treatment of malignant liver tumors.
